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Overview	
  

•  Distributed	
  Energy	
  

•  The	
  50kW	
  Inverter	
  

•  ESIF-­‐Energy	
  Systems	
  
Integra*on	
  Facility	
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Distributed	
  GeneraJon	
  

hPp://energy.gpcog.info/maine-­‐energy-­‐handbook/step-­‐4-­‐iden*fy-­‐efficiency-­‐op*ons/4-­‐2-­‐municipal-­‐sustainable-­‐energy/	
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Distributed	
  Energy	
  Systems	
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System	
  Costs	
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Power	
  Electronics	
  –	
  Current	
  LimitaJons	
  

•  Generally	
  designed	
  
for	
  one	
  input/output	
  
o  Specific	
  parameters	
  
per	
  project	
  

•  Limited	
  flexibility	
  
leading	
  to:	
  
o  High	
  maintenance	
  
costs	
  

o  High	
  purchase	
  costs	
  
o  Limited	
  applicability	
  



7	
  

The	
  Partnership	
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The	
  SoluJon	
  -­‐	
  50	
  kW	
  Power	
  Block	
  

•  Scalable	
  
•  Modular	
  

•  Semikron	
  PM1000	
  
IGBT	
  

•  NaJonal	
  Instrument’s	
  
sbRIO	
  plaXorm	
  
o  Xilinx	
  Spartan	
  FPGA	
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Inverter	
  Layout	
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NREL	
  SoYware	
  Development	
  

•  LabVIEW	
  FPGA	
  
•  IEEE	
  1547	
  compliant	
  

o  Island	
  Protec*on	
  
•  Maximum	
  Power	
  Point	
  Tracking	
  
•  Feedback	
  Control	
  Loops	
  
•  Pulse-­‐Width	
  ModulaJon	
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Monitor	
  and	
  Control	
  Interface	
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Costs	
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ESIF-­‐Energy	
  Systems	
  IntegraJon	
  Facility	
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ESIF	
  TesJng	
  Ability	
  
•  Hardware-­‐in-­‐the-­‐Loop	
  connecJons	
  at	
  Megawa<-­‐Scale	
  Power:	
  	
  

o  Conduct	
  integra*on	
  tests	
  at	
  full	
  power	
  and	
  actual	
  load	
  levels	
  in	
  real-­‐*me	
  simula*ons	
  	
  
o  Evaluate	
  component	
  and	
  system	
  performance	
  before	
  going	
  to	
  market.	
  

•  High	
  Performance	
  CompuJng	
  Data	
  Center:	
  	
  
o  Peta-­‐scale	
  compu*ng	
  	
  
o  Large-­‐scale	
  modeling	
  and	
  simula*on	
  of	
  material	
  proper*es,	
  processes,	
  and	
  fully	
  

integrated	
  systems	
  

•  Uniquely	
  Connected:	
  	
  
o  The	
  Research	
  Electrical	
  Distribu*on	
  Bus	
  
o  Two	
  AC	
  and	
  two	
  DC	
  ring	
  buses	
  that	
  connect	
  mul*ple	
  sources	
  of	
  energy	
  and	
  interconnect	
  

"plug-­‐and-­‐play"	
  tes*ng	
  components	
  in	
  all	
  the	
  labs.	
  

•  Data	
  Analysis	
  and	
  VisualizaJon:	
  	
  
o  Fully	
  integrated	
  with	
  hardware-­‐in-­‐the-­‐loop	
  at	
  power	
  capabili*es,	
  an	
  electrical	
  

distribu*on	
  bus,	
  a	
  SCADA	
  system,	
  and	
  Petascale	
  compu*ng…	
  tes*ng	
  and	
  visualiza*on	
  in	
  
a	
  completely	
  virtual	
  environment.	
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Conclusion	
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NREL	
  Contacts	
  

•  Licensing	
  Contact	
  
o  Yoriko	
  Morita	
  (Yoriko.Morita@nrel.gov)	
  
o  303-­‐275-­‐3015	
  

•  Licensing	
  Fellow	
  
o MaPhew	
  Bowers	
  (MaPhew.Bowers@nrel.gov)	
  
o  303-­‐275-­‐3236	
  

•  Energy	
  InnovaJon	
  Portal	
  LisJng	
  
o  hPp://techportal.eere.energy.gov/technology.do/techID=1101	
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